A- or B-ring-substituted derivatives of androst-4-ene-3,6,17-trione as aromatase inhibitors. Structure-activity relationships.
2,2-Dimethylandrost-4-ene-3,6,17-trione (5) and its 4-methoxy- (7) and 4-hydroxy- (8) derivatives were synthesized. 7 alpha-Acetoxy-4-ene-3,6-dione steroid 2 was also prepared by the improved method involving the lead tetraacetate oxidation of androst-4-ene-3,6,17-trione (1). These steroids along with the 2-acetoxy-(11 and 12), 2-substituted 1-ene- (9 and 10), and 4-substituted (13-15) derivatives of compound 1 were evaluated as inhibitors of human placental aromatase. All the steroids, except the 2-acetoxy-1-ene 10 and the 2 beta-acetate 11 of which Ki values were not determined because of their poor inhibitory activities, blocked aromatase in a competitive manner. Compounds 5 and 8 as well as the 4-hydroxy steroid 15 were potent inhibitors (Ki: 25-42 nM) whereas the inhibitory activities of steroids 2, 7, 9, 13, and 14 were good to fair, respectively (Ki: 160-810 nM). Inhibitors 2 and 15 inactivated the enzyme in a time-dependent manner in the presence of NADPH but the 2,3-dimethyl derivatives 5 and 8 did not. Androstenedione blocked the inactivation but L-cysteine did not. The results suggest that the 2 beta-methyl group would prevent the aromatase-catalyzed oxygenation at C-19 of the dimethyl steroids 5 and 8 most likely through the steric reasons.